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Conflicting values of the hypertriton (3ΛH) lifetime were extracted in recent relativistic heavy-
ion collision experiments. The ALICE Collaboration’s reported 3ΛH lifetime τ(
3
ΛH) is compatible
within measurement uncertainties with the Λ lifetime τΛ, as naively expected for a loosely bound Λ
hyperon in 3ΛH, whereas the STAR Collaboration’s reported range of τ(
3
ΛH) values is considerably
shorter: τSTAR(
3
ΛH)∼(0.4-0.7)τΛ. This 3ΛH lifetime puzzle is revisited theoretically using 3ΛH three-
body wavefunctions generated in a chiral effective field theory approach that fully incorporates
ΛN ↔ ΣN coupling. The 3ΛH admixed ΣNN components are found to reduce the purely ΛNN
value of the decay rate Γ(3ΛH→3He +pi−) by 9%, but this is more than offset upon introducing
realistic pi−-3He distorted waves. Evaluating the inclusive pi− decay rate Γpi−(
3
ΛH) via a branching
ratio Γ(3ΛH→3He+pi−)/Γpi−(3ΛH) determined in helium bubble-chamber experiments, and adding
Γpi0(
3
ΛH) through the ∆I =
1
2
rule, we derive τ(3ΛH) for several values of the Λ separation energy
BΛ(
3
ΛH). It is shown that both ALICE and STAR reported τ(
3
ΛH) intervals are correlated with their
own BΛ(
3
ΛH) nonoverlapping intervals: B
ALICE
Λ . 0.1 MeV, BSTARΛ & 0.2 MeV.
PACS numbers:
Introduction. The hypertriton, 3ΛH, a Λpn bound state
with isospin I=0 and spin-parity JP= 12
+
, is the light-
est bound Λ hypernucleus [1]. Given the tiny Λ sepa-
ration energy BΛ(
3
ΛH)=0.13±0.05 MeV [2], implying a
Λ-deuteron mean distance of about 10 fm, the 3ΛH de-
cay rate is expected to be close to that of the free Λ
hyperon which to 99.7% is governed by the nonleptonic
Λ→Npi weak-decay mode. This expectation was quan-
tified using a 3N final-state closure approximation in
early 3ΛH lifetime calculations [3] leading to an estimate
Γ(3ΛH)/ΓΛ=1+0.14
√
BΛ (BΛ in MeV), thereby suggest-
ing a roughly 5% enhanced 3ΛH decay rate Γ(
3
ΛH) with
respect to the free Λ decay rate ΓΛ, i.e. τ(
3
ΛH)≈0.95τΛ.
Yet values of τ(3ΛH) considerably shorter than τΛ were
reported recently by two of the three relativistic heavy
ion (RHI) experiments listed in Table I, in distinction
from the value extracted by ALICE which within its own
uncertainties agrees with τΛ. In fact, a similarly large
spread of τ(3ΛH) values, and with bigger uncertainties,
had been reported in old nuclear emulsion and helium
bubble-chamber (BC) hypernuclear measurements [5].
Finally, as if to compound confusion, STAR just pub-
lished a new value BΛ(
3
ΛH)=0.41±0.12±0.11 MeV [11]
completely outside the range of values considered in mod-
ern 3ΛH lifetime calculations. For possible implications to
hypernuclear physics, see Ref. [12].
Table I also lists the only two three-body calculations
of τ(3ΛH) published since 1998. Kamada et al. [9] reached
a value shorter by merely a few percent than τΛ within
a complete Faddeev calculation, dealing with all three
pi− final-state channels: 3Hepi−, dppi− and ppnpi−, while
using the ∆I = 12 rule to add the pi
0 decay channels.
However, the SC89 hyperon-nucleon (Y N) Nijmegen in-
teraction [13] used there to construct a three-body 3ΛH
TABLE I: 3ΛH lifetime values τ(
3
ΛH) and pi
− branching ratios
R3 = Γ(
3
ΛH→3He+pi−)/Γ(all pi−) extracted in RHI experi-
ments, and from two representative three-body calculations.
Note: τΛ=263±2 ps [4], R3(BC world average)=0.35±0.04 [5].
Exp/Th Collaboration τ(3ΛH) in ps R3
Exp HypHI [6] 183+42−32±37 –
Exp STAR [7] 142+24−21±29 0.32±0.05±0.08
Exp ALICE [8] 242+34−38±17 –
Th Kamada et al. [9] 256 0.379
Th Gal-Garcilazo [10] 213±5 0.357
wavefunction does poorly in hypernuclei, beginning with
A=4 [14]. The other calculation [10] derived τ(3ΛH)
shorter than τΛ by ∼20%, half of which arising from at-
tractive final-state interaction (FSI) of the outgoing pion.
In this Letter we report a new evaluation of the par-
tial decay rate Γ(3ΛH→3He+pi−) using 3ΛH wavefunctions
generated in chiral effective field theory (χEFT) leading-
order (LO) Y N interaction model [15, 16] that was used
successfully in ab initio calculations of A=3,4 hypernu-
clear binding energies [17–19]. Surprisingly, the .0.5%
norm ΣNN admixtures reduce by ≈9% the purely ΛNN
decay rate. In contrast, using realistic low-energy pi−3He
distorted waves (DW) rather than plane waves (PW) en-
hances Γ(3ΛH→3He+pi−) by ≈14%. Other pi− partial
decay rates are included by using the BC branching ratio
value R3 = Γ(
3
ΛH→3He+pi−)/Γpi−(3ΛH)=0.35±0.04 [5]
which agrees with other values listed in Table I. Adding
the inclusive pi0 decay rate, Γpi0(
3
ΛH)=Γpi−(
3
ΛH)/2 by the
∆I = 12 rule, we provide a new theoretical statement
about τ(3ΛH) and its dependence on BΛ(
3
ΛH) in relation-
ship to the three RHI experiments listed in Table I.
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2Form factors. To relate Γ(3ΛH→3He+pi−) to the free-
Λ partial decay rate Γ(Λ → ppi−) we follow Kamada et
al. [9], Eq. (A5), writing down Γ(Λ→ ppi−) in the form
ΓΛ→ppi−
(GFm2pi)
2
=
kpi−
pi
Mp
Mp + ωpi−
[
A2Λ + B2Λ
(
kpi−
2M¯
)2]
, (1)
with kpi−=100.6, ωpi−=172.0, M¯=
1
2 (Mp+MΛ)=1027,
all in MeV, GFm
2
pi=2.21·10−7 and where AΛ=1.024,
BΛ=−9.431 are chosen here to satisfy the new value [4] of
the Λ→ppi− asymmetry parameter [20]. With these val-
ues one obtains Γ(Λ→ ppi−)=2.534 GHz, and adding half
of it for Γ(Λ → npi0) to respect the ∆I= 12 rule leads to
τΛ ≈ τ(Λ→ Npi)=Γ−1(Λ→ Npi)=263.1 ps. The squares
of AΛ and BΛ above arise from a Λ→ppi− parity violating
(PV) spin-independent amplitude AΛ and a parity con-
serving (PC) spin-dependent amplitude BΛ~σ·kˆpi− , respec-
tively. The PV contribution in Eq. (1) dominates with
83% of Γ(Λ→ ppi−).
Proceeding to Γ(3ΛH→3He+pi−), we introduce two nu-
clear form factors that accompany the Λ→ppi− ampli-
tudes: AΛ → AΛ FPV(~q) and BΛ~σ · kˆpi− → BΛ FPC(~q).
These form factors are defined by
FPV(~q) =
∫
Φ∗f (~R,~r3)φpi(~q;~r) Φi(~R,~r3) d
3r3 d
3R, (2)
FPC(~q) =
∫
Φ∗f (~R,~r3)φpi(~q;~r)~σ · qˆΦi(~R,~r3) d3r3 d3R,
(3)
where the initial 3ΛH and final
3He three-body wavefunc-
tions Φi,f are written explicitly in terms of Jacobi coordi-
nates: ~R for the relative coordinate of spectator nucleons
1 and 2 and ~r3 for the coordinate of the third, ‘active’
baryon relative to the center of mass (cm) of the spec-
tator nucleons. The suppressed spin-isospin variables of
Φi,f are fully taken into account. In these expressions
φpi(~q;~r) is a DW pi
− wavefunction evolving via FSI from
a PW pion with momentum ~q in the 3ΛH rest frame. Its
argument ~r = 23~r3 is identified with the coordinate of the
active baryon with respect to the cm of 3He. Expanding
φpi in partial waves `pi, and recalling the spin-parity as-
signment JP= 12
+
for both 3He and 3ΛH, it follows that the
only `pi values allowed are `pi=0,2. Numerically we find a
negligible `pi=2 contribution to Γ(
3
ΛH→3He+pi−) of or-
der 0.1%, proceeding exclusively through the relatively
minor PC amplitude. Keeping to `pi=0, it is straight-
forward to show that FPC = 13F
PV for the dominant
deuteron-like 3S1− 3D1 NN plus s-wave Λ configuration
in 3ΛH, thereby leading to the following expression [21]:
Γ3
ΛH→3He+pi−
(GFm2pi)
2
≈ q
pi
M3He
M3He + ωpi−(q)
×
[
A2Λ +
1
9
B2Λ
(
kpi−
2M¯
)2]
3|FPV(q)|2,
(4)
where the factor 3 accounts for the three final nucleons
to which the Λ may have turned into. In Eq. (4) the
pion cm momentum (energy) is q=114.4 (ωpi−=179.3),
M3He=2809, using charge-averaged masses MN=938.92,
mpi=138.04, all in MeV. Numerically the PC contribution
to Γ(3ΛH→3He+pi−) through the |BΛ|2 term is found to
be .3% of the calculated 3ΛH two-body decay rate, and
the error associated with assigning it a coefficient 1/9 in
Eq. (4) is of order 0.1%. Nevertheless, no prior relation-
ship between the form factors FPC and FPV that would
lead to this coefficient 1/9 was assumed in our actual
calculation of these form factors.
New Σ-hyperon two-body decay channels, Σ−→npi−
and Σ0→ppi−, become available in 3ΛH→3He+pi− once
ΣNN admixtures are considered. The corresponding
Σ− decay amplitudes are taken from studies of its
weak decay: AΣ−=1.364, fitted to the lifetime value
τΣ−=147.9±1.1 ps [4], and a negligible BΣ− [22]. Since
the Σ0 → ppi− weak decay in free space is superseded
by the Σ0 → Λγ electromagnetic decay we use the
chiral-Lagrangian prediction AΣ0= 1√2AΣ− [22] and ne-
glect BΣ0 . Using isospin basis consistent with that used
in our 3ΛH wavefunction construction, the form factor
FPV in Eq. (2) is generalized according to:
AΛFPV → AΛFPVI=0 +
1
3
(
√
2AΣ− +AΣ0)FPVI=1
= AΛFPVI=0 +
1√
2
AΣ−FPVI=1,
(5)
whereas BΛFPC → BΛFPCI=0, leaving Eq. (3) as is. The
subscripts I = 0 and I = 1 indicate restricting in
Eqs. (2,3) the expansion of the 3ΛH wavefunction Φi to
INN = 0 ΛNN or to INN = 1 ΣNN components, re-
spectively. Since the two PV amplitudes in Eq. (5) inter-
fere upon forming their summed absolute value squared,
even as small a ΣNN admixture weight as wΣ . 0.5%
may affect considerably the calculated 3ΛH two-body pi
−
decay rate which is found here to be reduced by almost
10% from its value disregarding AΣ− .
Pion distorted waves. The DW pion wavefunction
φpi(~q;~r) input to the form factors F
PV,PC(~q), Eqs. (2,3),
was generated from a standard optical potential [23, 24].
The low-energy pion-nucleus interaction is well under-
stood in terms of optical potentials constrained by pio-
nic atoms data across the periodic table. Here we used
optical potential parameters from large scale fits to pi−-
atom level shifts and widths, from Ne to U [25, 26], where
s- and p-wave piN scattering amplitude parameters asso-
ciated with optical potential terms linear in the nuclear
density come out close to their threshold real on-shell val-
ues. Parameters associated with optical potential terms
quadratic in density are phenomenological. Applying this
potential to pionic atoms of 3He it is found to reproduce
the experimental 1S level shift and width [27].
To extrapolate from near-threshold to q=114.4 MeV in
the pi− 3He cm system we revised the above piN linear-
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FIG. 1: (color online). Extrapolations of NCSM calculated 3ΛH ground-state energies E
UV
g.s.(Leff) (left) and the corresponding
3
ΛH→3He+pi− decay rates ΓUV(Leff) (right) as a function of the IR length Leff using, e.g., Eq. (6) for several fixed UV cutoff
values ΛUV. Nmax=36 and ~ω=14 MeV are held fixed for 3He. Open symbols start at Nmax=28. Filled symbols mark particle-
stable 3ΛH configurations included in the fits, starting with a variable Nmax between 28 and 40, and up to Nmax=70. ΣNN
admixtures and DW pions are included in the decay-rate calculations of the right panel.
density terms using scattering amplitudes from the SAID
package [28]. As for the non-linear terms, we extrapo-
lated their threshold values by using also fits to pi± elastic
scattering at Tlab=21.5 MeV on Si, Ca, Ni and Zr [29].
This resulted in a practically vanishing value of the s-
wave term and a 65% increase of the p-wave term.
To check sensitivity of the form factors FPV,PC(~q),
Eqs. (2,3), to the DW pion wavefunction φpi(~q;~r) we
chose another set of optical potential parameters that fit
only data of pionic atoms of 3He [27] and 4He [30]. The
same parameters were then carried over to q=114.4 MeV,
adding the corresponding imaginary parts of the SAID
scattering amplitudes [28] mentioned above. Tests made
with static Λ and proton Hulthe´n wavefunctions showed
that the corresponding DW form-factor integrals differed
by less than 0.1%. More details will be given elsewhere.
Y NN input and Γ(3ΛH→3He+pi−). Three-body
wavefunctions of 3He and 3ΛH, input to F
PV and FPC of
Eqs. (2,3), were generated from Hamiltonians based on
χEFT interactions: NNLOsim for NN +NNN , derived
by fitting NN data up to Tmaxlab =290 MeV with a regula-
tor cutoff momentum ΛEFT=500 MeV [31], and LO Y N
[15, 16] with ΛEFT=600 MeV. We followed the ab initio
no-core shell model (NCSM) method within momentum-
space harmonic-oscillator (HO) bases consisting of all ex-
cited states limited by EHO ≤ (Nmax + 3)~ω for a given
HO frequency ω [32]. The calculated 3He ground-state
energy converges around Nmax=30 to Eexp(
3He), inde-
pendently of the HO frequency ω over a wide range. In
contrast, convergence for the weakly bound 3ΛH, down to
uncertainty of a few keV, is reached only in the largest
NCSM space with Nmax=70. Although the
3
ΛH energy
computed at Nmax=70 exhibits a variational minimum
for ~ω ≈ 9 MeV, with BΛ(3ΛH)=0.16 MeV [11], the
corresponding 3ΛH→3He +pi− decay rates exhibit unde-
sired, stronger dependence on ~ω. A standard empiri-
cal solution to tame such dependence is to extrapolate
Γ~ω(Nmax), for a fixed ~ω, exponentially to Nmax →∞.
Here, instead, we applied a recently proposed EFT-
inspired extrapolation scheme, introducing infrared (IR)
length scale Leff and ultraviolet (UV) momentum scale
ΛUV to the NCSM many-body HO bases [33]. Fixing
ΛUV at a sufficiently large value, ΛUV  ΛEFT, the ~ω
and Nmax dependence of Γ~ω(Nmax) may be traded off by
its IR dependence on Leff . Extrapolating then ΓUV(Leff),
for a fixed ΛUV, exponentially to Leff →∞,
ΓUV(Leff) = Γ
UV
∞ + a
UV exp(−2kUVLeff) (6)
with fit parameters aUV, kUV and ΓUV∞ , we obtained
well-converged decay-rate values ΓUV∞ (
3
ΛH→3He+pi−),
as shown in Fig. 1 (right) for several values of
ΛUV ≥ 800 MeV. This same procedure was ap-
plied, as shown in Fig. 1 (left), to extrapolate
Eg.s.(
3
ΛH)=Ed−BΛ, with Ed the calculated free deuteron
energy. The figure exhibits UV convergence for ΛUV ≥
1 GeV, with rates ΓUV∞ (
3
ΛH→3He+pi−)≈1.26–1.29 GHz
for BUVΛ (
3
ΛH)≈0.16 MeV. The corresponding extrac-
tion uncertainties are estimated as 1 keV for BΛ and
3 MHz for Γ. Recalling the high-momentum cutoff scale
ΛQCD∼MB , for a 3ΛH averaged baryon mass MB≈1 GeV,
we chose to work with ΛUV=1 GeV.
The main contributions to ΓUV∞ (
3
ΛH→3He+pi−) at
ΛUV=1 GeV, for both PW and DW pions, are listed in
Table II. As seen, just three leading 3He and 3ΛH config-
urations out of many other considered configurations re-
produce within .1% uncertainty the total 3ΛH→3He+pi−
4TABLE II: Partial decay rates ΓUV∞ (
3
ΛH→3He+pi−) obtained
by adding up fixed ΛUV=1000 MeV contributions from the
three leading active-baryon l=0 configurations in 3He and in
3
ΛH are listed in GHz for both PW and DW pions. Each
configuration is specified by its spectator-nucleons isospin I,
Pauli-spin S, orbital angular momentum L and total angular
momentum J . Active-baryon weights wB (B = N,Λ,Σ) are
given in percents. Total decay rates are given in the last row.
(2I+1)(2S+1)LJ wN (
3He) wΛ(
3
ΛH) wΣ(
3
ΛH) Γ
UV
PW Γ
UV
DW
13S1 46.81 95.88 – 1.14 1.31
13S1 +
13D1 48.41 99.22 – 1.22 1.39
13S1 +
13D1 +
31S0 94.87 99.22 0.14 1.11 1.26
L ≤ 7, I ≤ 1, S ≤ 1 100 99.61 0.39 1.10 1.26
decay rate listed in the last row. Specifically, the dom-
inant 96% 3ΛH weight in the first row corresponds to sΛ
hyperon coupled to a 3S1 quasi-deuteron that in
3He has
a weight close to the SU(4) limit of 50%. A few-percent
weight 3D1 NN component induced by the tensor force
in both 3He and 3ΛH is added in the second row, almost
saturating the weight of 3ΛH. About half of the remain-
ing 0.8% 3ΛH weight arises from ΣNN configurations, in-
duced by the ΛN ↔ ΣN transition component of the
χEFT Y N LO potential [15]. The leading such config-
uration, listed in the third row, is sΣ hyperon coupled
to a virtual-like 1S0 NN component that in
3He has a
weight close to 50%. Remarkably, this tiny ΣNN ad-
mixture affects ΓUV∞ (
3
ΛH→3He+pi−) more than the NN
tensor force does, reducing the two-body decay rate by
≈9%. The reduction is traced back to the sign of the
ΛN ↔ ΣN 1S0 contact term in the Y N potential ver-
sion used here; inverting this sign would reverse the sign
of the observed charge symmetry breaking in the A = 4
hypernuclei [19]. The use of DW pions increases at each
stage the PW two-body decay rate by ≈14%, somewhat
higher than the ≈10% found in Ref. [10] where the pion
optical potential was limited to its s-wave part; the larger
DW effect found here owes to including its p-wave part.
The two effects recorded here work in opposite directions,
combining to a merely 3% increase of the Λ-only PW
3
ΛH→3He+pi− decay rate, say from 1.22 in the second
row to 1.26 GHz in the third row of Table II.
From Γ(3ΛH→3He+pi−) to τ(3ΛH). To get the inclu-
sive pi− decay rate Γpi−(3ΛH) from the two-body decay
rate Γ(3ΛH→3He+pi−) we use the branching-ratio value
R3 = Γ(
3
ΛH→3He+pi−)/Γpi−(3ΛH)=0.35±0.04 [5]. Ap-
plying it to the two-body decay rate value 1.262 GHz as-
sociated in Fig. 1 with BΛ(
3
ΛH)=159 keV at ΛUV=1 GeV,
and multiplying the obtained inclusive Γpi−(
3
ΛH) by the
∆I = 12 factor
3
2 so as to include Γpi0(
3
ΛH), the resulting
pionic-decay 3ΛH lifetime is τpi(
3
ΛH)=185±21 ps, where
the quoted uncertainty is statistical, arising from that
of R3. This calculated τpi(
3
ΛH) is shorter by (30±8)%
than the free Λ lifetime τΛ=263±2 ps. The total lifetime
τ(3ΛH) is shorter than that by (i) ≈1.5% from ΛN → NN
nonmesonic 3ΛH decay contributions [3, 34, 35]; and (ii)
≈0.8% from piNN → NN pion true absorption in 3ΛH
decay (mostly two-body) channels, estimated within our
pion optical potential. The ≈2.3% summed yield of these
non-pionic decay channels shortens slightly τpi(
3
ΛH), lead-
ing to a 3ΛH lifetime τ(
3
ΛH)=181±21 ps listed in the third
row in Table III. It was tacitly assumed throughout this
derivation of τ(3ΛH) that the branching ratio R3 used
here, taken from experiment [5], indeed corresponds to
BΛ(
3
ΛH)=159 keV at which the input Γ(
3
ΛH→3He+pi−)
was evaluated.
TABLE III: Two-body decay rates Γ(3ΛH→3He+pi−) (GHz)
calculated for several ΛUV cutoffs (MeV) from
3
ΛH wave-
functions at given BΛ values (keV), and as extrapolated to
BΛ=410 keV, along with lifetimes τ(
3
ΛH) (ps) evaluated us-
ing R3=0.35±0.04 [5], the ∆I = 12 rule, and an added 2.3%
non-pionic decay rate.
ΛUV BΛ Γ(
3
ΛH→3He+pi−) τ(3ΛH)
800 66 0.935 244±28
900 134 1.191 191±22
1000 159 1.262 181±21
– 410 1.501 152±17
BΛ dependence. Expecting a lifetime τ(
3
ΛH) close to
τΛ for a weakly bound Λ hyperon in
3
ΛH, one might worry
why the present fully microscopic UV-converged two-
body rate calculation at ΛUV=1 GeV yielded, when aug-
mented by a branching ratio R3 from experiment, a pio-
nic lifetime τpi(
3
ΛH) shorter than τΛ by as much as ∼30%.
To answer this query we draw attention to the consider-
ably lower two-body rates listed in Fig. 1 for ΛUV=800,
900 MeV, where UV convergence has not yet been fully
achieved. This means that some UV corrections that
depend on short-range details of the employed interac-
tions are missing in the extrapolation scheme of Eq. (6).
Nevertheless, the correlation observed in the figure, for
each value of ΛUV, between Γ
UV(3ΛH→3He+pi−) and its
corresponding BUVΛ (
3
ΛH) appears robust. In particular
the extrapolated two-body decay rates for ΛUV=800,
900 MeV provide meaningfully converged rates using well
converged 3ΛH wavefunctions with B
UV
Λ =66, 134 keV re-
spectively. Repeating for these two-body rates the pro-
cedure that led to the relatively short lifetime value in
the third row of Table III, we obtain for the least bound
3
ΛH case a value shorter than τΛ by only ≈7%, as listed
in first row of Table III. In fact this value of τ(3ΛH) agrees
perfectly with the ALICE lifetime value listed in Table I.
Similarly, the lifetimes listed in the next two rows of Ta-
ble III agree well within measurement uncertainties with
the HypHI lifetime value listed in Table I. Hence, as long
as all BΛ values within or close to the interval 0.07–0.16
MeV are acceptable, neither ALICE nor HypHI reported
3
ΛH lifetime values may be excluded. Given that the
550 keV uncertainty in the cited value BΛ(
3
ΛH)=0.13±0.05
MeV [2] is purely statistical, and that a systematic un-
certainty of the same size is plausible, both values of
BΛ(
3
ΛH)=0.07 and 0.16 MeV are acceptable, and so are
both ALICE’s and HypHI’s lifetime values. In contrast,
STAR’s reported lifetime requires a considerably larger
value of BΛ(
3
ΛH).
To discuss more quantitatively STAR’s reported τ(3ΛH)
we extrapolate Γ(3ΛH→3He+pi−) from the calculated val-
ues listed in the first three rows of Table III to higher val-
ues centered around 0.41 MeV, as claimed recently by the
STAR Collaboration [11]. Expanding Γ(3ΛH→3He+pi−)
in powers of
√
BΛ, limiting it to linear and quadratic
terms, we derive a value Γ(3ΛH→3He+pi−) appropriate
to BΛ(
3
ΛH)=0.41 MeV, as listed in the last row of the
table. Repeating the procedure explained above of ob-
taining τ(3ΛH), we get 152±17 ps which has substantial
overlap with STAR’s reported lifetime [7] listed in Ta-
ble I. In fact, had we used STAR’s listed own central
value R3=0.32, we would have obtained τ(
3
ΛH)=139 ps,
almost coincident with STAR’s central lifetime value.
Concluding remarks. Reported in this work is a
new microscopic three-body calculation of the 3ΛH pio-
nic two-body decay rate Γ(3ΛH→3He+pi−) in which two
significant effects hardly considered in past calculations
were addressed quantitatively. By using the ∆I = 12
rule and a branching ratio taken from experiment to
connect to additional pionic decay rates, the lifetime
τ(3ΛH) was deduced. As emphasized here τ(
3
ΛH) varies
strongly with the small, rather poorly known Λ sepa-
ration energy BΛ(
3
ΛH); it proves possible then to corre-
late each one of the three distinct RHI experimentally
reported values τexp(
3
ΛH) with a theoretically derived
value τth(
3
ΛH) that corresponds to its own underlying
BΛ(
3
ΛH) value. The BΛ(
3
ΛH) intervals thereby correlated
with these experiments are roughly BALICEΛ . 0.1 MeV,
0.1 . BHypHIΛ . 0.2 MeV, and BSTARΛ & 0.2 MeV. New
experiments proposed at MAMI on Li target [36] and at
JLab and J-PARC on 3He target [37] will hopefully pin
down precisely BΛ(
3
ΛH) to better than perhaps 50 keV,
thereby leading to a unique resolution of the ‘hypertriton
lifetime puzzle’.
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